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• TITLE OF INVENTION: COATING FOR TASTE MASKING ORALLY 

ADMINISTERED BITTER DRUGS 

BACKGROUND OF THE INVENTION 

The present invention relates to an improved coating for 
taste masking orally-administered bitter drugs and method for 
making the same. 

The bitter after taste of many drugs which are orally 
administered, such as tablets, capsules or suspensions, often 
contributes to patient non-compliance in taking medicine. 
For many, the disagreeable taste of tablets or capsules 
causes difficulties in swallowing or causes patients to avoid 
taking their medication completely. The result is patients 
not receiving the optimal therapeutic value of their 
medication* 

In addition, since elderly and pediatric patients often 
experience difficulty in swallowing tablets or capsules, 
these bitter drugs are often administered as a powder 
suspended in a flavored liquid via a pharmaceutical 
suspension. Since the drug is in a ground-up form in a 
suspension, the objectionable taste is increased since there 
is greater surface area of the drug presented for taste. In 
many cases, the objectionable taste cannot be circumvented by 
use of flavors and sweetening agents added to the 
pharmaceutical suspension. 

Current state of the art taste masking technology uses 
microencapsulation techniques which rely primarily on polymer 
coating materials. These polymers are known to be permeable 
to aqueous solvents. Upon exposure to an aqueous 
environment, drug leaching is a frequent occurrence with 
these coatings since they are greatly porous and therefore 
permeable to water. In addition, their effectiveness for 
taste-masking purposes is acknowledged as being less than 
perfect* 

Therefore, a primary object of the present invention is 
the provision of an improved coating for taste masking orally 
administer d drugs and a method for making the same. 
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A furth r object of th pres nt invention is the 
provision of an improved pharmaceutical coating which is non- 
permeable for taste masking purposes. 

A further object of the present invention is the 
provision of an improved coating for taste masking orally 
administered drugs which will maintain its integrity during 
the brief transit period in the mouth but release the 
medication in the gastric fluid of the stomach. 

A further object of the present invention is the 
provision of an improved coating for taste masking orally 
administered drugs that will dissolve at body temperature. 

A still further object of the present invention is the 
provision of an improved coating for taste masking orally 
administered drugs and a method for making the same which is 
easily applied, economical in manufacture, and efficient in 
use. 

SUMMARY OF THE INVENTION 

The present invention involves the use of triglycerides 
in combination with a polymer as a coating for masking the 
taste of orally administered drugs. The triglyceride which 
can be a mixture is one which melts at body temperature. The 
polymer is one which causes the coating to dissolve at a pH 
of 5.5. Upon oral administration , the coating will remain 
intact during the brief transit in the mouth but then release 
the medication upon reaching the gastric fluid of the 
stomach. 

In preparation , the triglycerides and polymer are 
dissolved together in an organic solvent. A drug to be 
coated is then suspended in this solution. After evaporating 
the organic solvent , remaining organic solvent is then 
removed from the coated drug using a separation technique. 
These steps may all be accomplished using conventional lab 
equipment • 

The triglyceride/polymer combination prevents the drug 
coating from dissolving while still in the patient f s mouth. 
The coated drug remains intact until reaching the stomach 
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where it is immediately released upon contacting the gastric 
fluid* 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The minimum ingredients necessary for the present 
invention are triglycerides which, when mixed together , melt 
at body temperature and a polymer , that is insoluble at pH 
7.4 and soluble in the stomach (i.e. which dissolves at a pH 
of 5.5 or lower). Emulsifying and suspending agents are 
compatible as well. 

In practice, the patient places the medication in 
his/her mouth and for that brief moment, the triglyceride 
portion of the coating begins to melt since it is now at body 
temperature. The coating remains intact, however, since the 
polymer portion will only dissolve once it reaches a pH of 
5.5, which is much more acidic than the pH of the mouth. The 
medication then travels down the esophagus and enters the 
stomach. Once in the acidic environment of the stomach, 
dissolution occurs and the medication is then available for 
absorption by the body. 

Eudragit E™ is the tradename for an FDA approved 
cationic copolymer based on dimethylaminoethyl methacrylates 
and neutral methacrylic acid esters. It dissolves in gastric 
juice. Any non-toxic polymer that is insoluble at pH 7.4 and 
soluble in the stomach would be an acceptable alternative. 
Such polymers are those that are subject to acid catalyzed 
decomposition, e.g., hydrolysis, yet are stable at neutral 
pH. 

Fattibase™ is the tradename for an FDA approved 
composition of triglycerides derived from palm, palm kernel, 
and coconut oils. It also contains glyceryl monostearate and 
polyoxyl stearate as emulsifying and suspending agents, 
respectfully, but neither is necessary for the coating to 
function properly. It is the triglycerides which cause the 
composition to m It at body temperature. 

Alternative triglycerides which may b used in the 
present invention are any non-toxic acids derived from 
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vegetable oils such as coconut and palm kernel oil that hav 
b en modified by esterf ication or hydrogenation . These may 
be mixtures of monoglycerides, diglyceridess, and 
triglycerides of saturated acids derived from these oils* 
Typically, these can be derivatives of fatty acids of carbon 
chain length C6 to C18; in particular derivatives of lauric, 
myristic, and palmitic acids. These are solid to semi-solid 
materials at room temperature. The characteristic melting 
points of these triglycerides is in the range of 37-40 # C. 
Some examples include Cotomar® by Proctor 6 Gamble which 
consists of partially hydrogenated cottonseed oil? Wecobee FS 
® consisting of coconut and palm kernel oils; Witepsol E7S®; 
and Massa Estariorm A® by Edellett-Werke Werner Schluter of 
Hamburg, Germany which consists of a mixture of 
triglycerides, diglycerides, and monoglycerides of saturated 
fatty acids. 

Eudragit E™ and Fattibase™ are the preferred compounds 
for use in the present invention since they are both already 
FDA approved for oral use in the production of pharmaceutical 
preparations. In addition, they both posses the required 
chemical properties, i.e. melting and dissolution points, for 
successful use of the invention. However, other polymers or 
triglyceride combinations may also be used bo long as they 
posses the same requisite chemical properties. 

The amount of triglyceride/polymer used to coat a 
particular drug is related to the amount and surface area of 
the drug being coated. The formulator will determine the 
amount of coating material needed to give a coat of specified 
thickness. The formulation from the example used 33% by 
weight of coating material. This ratio could be varied 
considerably depending on the particular size and porosity of 
the core material and amount to be coated. It would also 
depend upon the relative bitterness of the drug. 

In general, triglycerides are preferred over mono or 
diglycerides for being more generally compatible with drugs. 
Triglycerides contain no fr carboxyl groups and, thus, 
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these groups are not free to chemically react with functional 
groups present on drugs. 

Acetone is an organic solvent used for dissolving the 
Eudragit E™ and Fattibase™ in the example. The choice of 
organic solvent is related to its volatility , safety , and 
ability to dissolve both the triglycerides and polymer* 
Alcohols, such as methanol, ethanol and isopropyl, are 
therefore suitable as well as acetone. In addition, a co- 
solvent mixture, such as 50% by volume isopropyl alcohol and 
acetone, would be another workable possibility. The 
limitation for solvent use is based on toxicity 
considerations since some residual solvent may remain in the 
end product. Ethanol and acetone are the preferred solvents. 

While metronidazole is used in the example, this 
process, in principle, could be applied to any solid drug 
which has a disagreeable or bitter taste when it dissolves in 
the mouth. Examples of classes of drugs which are 
problematic include but are not limited to antibiotics, 
analgesics, antihistamines, decongestants, antitussives, and 
steroids. 

The coating materials may be easily applied using a 
variety of different methods, including spray coating and pan 
coating. These methods are well known in the art. As 
stated, the coating may be applied to any orally administered 
drug. For suspensions, the coating material will maintain 
its integrity to mask disagreeable taste in a liquid medium 
with a pH greater than 5.5 and stored at refrigerated 
temperatures • 

Below is an example of a preferred combination of 
materials and methods for use in the present invention: 



EXAMPLE 



Acetone 



MATERIAL 
Eudragit E™ 
Fattibase™ 



AMOUNT 
lOOmg 
200mg 
20ml 



M tronidazole 



lgm 



WO 96/10993 



PCI7US95/12964 



METHOD 

1. Dissolve lOOmg Eudragit E™ and 200mg Fattibase™ and 20ml 
acetone in an evaporating dish using low heat and 
stirring. 

2. Suspend lgm metronidazole .in acetone solution and place in 
hood. Evaporate acetone under conditions of vigorous 
stirring and at room temperature 

3. Place coated material in a separatory funnel. Add 100ml 
cold water and shake well. Rinse through the funnel with 
cold water and collect coated material on a filter paper. 
Repeat this process at least three times to remove acetone 
and any uncoated drug. 

In the specification there has been set forth a 
preferred embodiment of the invention, and all those specific 
terms are employed, these are used in a generic and 
descriptive sense only and not for purposes of limitation. 
Changes in the form and the proportion of parts as well as in 
the substitution of the equivalent or contemplated as 
circumstances may suggest or render expedient without 
departing from the spirit and scope of the invention as 
further defined in the following claims. 
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What is claimed is: 

1. A coating for masking the disagreeable taste of drug 
particles comprising: a triglyceride mixture which melts at 
body temperature; and a polymer which dissolves at P H levels 
at or below 5.5. 

2. A coating according to claim 1 wherein said triglyceride 
mixture consists of derivatives of palm, palm kernel, and 
coconut oil. 

3. The triglyceride mixture of claims 1 consisting of 
derivatives of fatty acids, having carbon chain length C6 to 
C8. 

4. The polymer of claim 1 wherein said polymer is a 
copolymer . 

5. The copolymer of claim 4 wherein said copolymer is based 
on dimethylaminoethyl methacrylate and neutral methacrylic 
acid esters. 

6. The polymer of claim 1 wherein said polymer is soluble 
in gastric juice. 

7. A coating useful for masking the disagreeable taste of 
drug particles wherein said coating comprises a mixture of 
triglycerides and a polymer. 

8. A method for preparing and coating drug particles for 
masking the disagreeable taste comprising* dissolving 
triglycerides and a polymer together in an organic solvent to 
form a mixture; suspending a drug in said mixture to form a 
coated drug; vaporating said organic solvent from said 
coated drug; and removing remaining said organic solv nt from 
said drug. 
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9. The method of claim 8 wherein said triglycerides are 
derived from palm, palm kernel, and coconut oil. 

10. The method of claim 8 wherein the polymer is a 
copolymer. 

11. The method of claim 10 wherein the copolymer is based on 
dimethylaminoethyl methacrylate and neutral methacrylic acid 
esters. 

12. The method of claim 8 wherein said organic solvent is an 
alcohol. 

13. The method of claim 8 wherein the alcohol is ethanol. 

14. The method of claim 8 wherein said organic solvent is 
acetone . 

15. The method of claim 8 wherein said organic solvent is a 
mixture of an alcohol and acetone. 

16. The method of claim 8 wherein said drug is 
metronidazole . 

17. The method of claim 8 wherein said evaporation is done 
at room temperature using vigorous stirring. 

18. The method of claim 8 wherein said removing is a process 
comprising: placing said coated drug in a separatory funnel; 
adding 100ml cold water; shaking the cold water/coated drug; 
rinsing said cold water/coated drug through a funnel using 
additional cold water; and collecting said coated drug on 
filter paper. 

19. The removing process of claim 18 wherein the removing 
proc 88 is r peated at least three times. 
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20. A coated drug consisting essentially of: a disagreeabl 
tasting drug; a triglycerid mixture which melts at body 
temperature; and a polymer which dissolves at pH levels at or 
below 5.5. 

21. The disagreeable tasting drug of claim 20 wherein said 
disagreeable tasting drug is metronidazole. 

22. The triglyceride mixture of claim 20 wherein said 
triglyceride mixture consists of derivatives of fatty acids 
of carbon chain C6 to C18. 

23. The triglyceride mixture of claim 22 wherein the 
derivatives of fatty acids are lauric, myristic and palmitic 
acids. 

24. The polymer of claim 20 wherein said polymer is a 
copolymer . 

25. The copolymer of claim 24 wherein said copolymer is 
based in dimethylaminoethyl methacrylate and neutral 
methacrylic acid esters. 



9 



INTERNATIONAL SEARCH REPORT 



I aftonal Appbcaaon No 

PCT/US 95/12964 



a. oASsin^jnoN of subject matter 
IPC 6 A61K9/16 A61K9/50 



According to Intentional Ptttnt CUrification (IPC) cr to both national dasnflcation and IPC 



B. FIELDS SEARCHED 
Miiannsm dccurnentation 

IPC 6 A61K 



nxrdxd (dini6c*bon tyaaa foilowtd by cUsallcalion lymboU) 



DocunentiliOD 



•unfacd otxr <hm nwsmum aorammuoon to *e o«m thM wch doomaiu ir. included in die Oddi »m«l 



Bccowbc daa 



b« coraulud dunnj the uttrninofuJ icireh (inn* of d»u hue ind. who* prmrtul, io«*> *rn» «d) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Cotgny * Quoon of doewnent, with ox* cm on. •*« tppreoiuti. of Iht itltvmt pistp* 



RdewM to clum No. 



X 

Y 

P.X 
P.Y 



W0.A.93 17667 (TAISHO PHARMACEUTICAL COL) 
16 September 1993 



line 6 
line 6 



see claims 1,5 

see page 2, line 25 - page 3, 
see page 4, line 11 - page 5, 
see page 8, line 11 - line 14 

W0.A.95 11665 (LABORATOIRES VIRBAC) 4 May 
1995 

see claims 1,10 



1.4-7, 

20,22-25 

2 



7 
2 



□ 



Further tfcx u tn cno are luted in tot eontisuafe on of box C 



Patent family memben are 



* Special categories of ated ctocuments : 

"A" 4oaxim*&Gi^tota^*tuofite*rt^<* i*aa* 

consi der ed to be of particular relevance 
*ir cariicr docmnint tart yr «« ar *ft» the intrrnttww a l 

fiUnfditt 

*L* document which may throw doubts on priority daim(i) or 
which is cited to establish the puhticafioo date of another 
citation or other special reason (as specified) 

*fj* c kj c w nent rtfcrrittf to an oral disclosure, use, exhibition or 



*P* 4otiWM* pitHi*^ r** nr te "tfrrrufinnaJ filing date but 



T later document published after the intematianal filing date 
'ofJSft^^notmcoe^ 
dted to understand the principtc or theory underlying toe 
in v enti on 

TC # document of particular relevance; the Maimed invention 
cannot be considered novel or cannot be considered to 
mvotvc to inveati ve step when the document ts taken atone 

*Y' csxument of particular relevance; the claimed indention _^ 
cannot be c o t ind crcd to Involve an inventive step irtoen the 
document is combined with one or more other such docfr 
tnentk) such combination bains; obvious to ft person r~ 
in Ok iit 

*eV document member of the same patent family 



Date of the actual cumplcnon of the tntrrnsnrmal search 

24 January 1996 


8.02.1996 


Name and inailing nddms of the BA 

European Patent fflee, P.R Stll Patcnaaan 2 
NL-22IO HV Rijswi* 
Tet. (♦ 31-10) W204C, Tx. 31 451 eponU 
Far (+31-70) 340-3016 


Autbonxxd officer 

Ventura Amat, A 



iPCT/lSAOll (« 



INTERNATIONAL SEARCH REPORT 

t family f 



; aocoat Application No 

PCT/US 95/12964 



ratent oocumcni 


riiDucuion 


Patent family 


Publk&tion 
r uuiMuun 


cited in search report 


date 


mcmbcr(s) 




WO-A-9317667 


16-09-93 


CA-A- 


2131547 


16-09-93 






EP-A- 


0630233 


28-12-94 






FI-A- 


944165 


09-09-94 






JP-A- 


6116138 


26-04-94 






NO-A- 


943341 


09-09-94 



WO-A-9511665 04-05-95 FR-A- 2711525 05-05-95 

AU-B- 8109294 22-05-95 



ta KT/UA/3Jt (rmmi daily m—Q (M> Ml) 



